a b s t r a c t
Here we review our development of an animal model of episodic memory and amnesia that employs a signal detection analyses to characterize recognition memory performance in rats. This approach aims to distinguish episodic recollection of studied items from mere familiarity for recently experienced stimuli, and then to examine the neural basis of these memory processes. Our findings on intact animals indicate that it is possible to distinguish independent components of recognition that are associated with features of recollection and familiarity in humans. Furthermore, we have found that damage limited to the hippocampus results in a selective deficit in recollection and not familiarity. Also, aging and prefrontal damage result in a similar pattern of impaired recollection and spared familiarity. However, whereas the recollection deficit following hippocampal damage can be attributed to the forgetting of studied materials, the impairment following prefrontal damage is due to false alarms, likely reflecting a deficit in source monitoring.
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There is strong consensus that, in humans, episodic memory depends on the hippocampal region. Furthermore, many observations from studies on human amnesia and functional imaging in healthy subjects have suggested that the hippocampus plays a selective role in episodic recollection, and not in mere familiarity for recently experienced stimuli (for reviews, see Davachi, 2006; Eichenbaum, Yonelinas, & Ranganath, 2007) . This distinction is important because comparisons between recollection and familiarity can be used to characterize different functional mechanisms of the hippocampus and other components of the medial temporal lobe memory system. However, this proposal is controversial in that other studies have argued that the hippocampus is involved in strong memories, regardless of whether they are based on recollection or familiarity (Squire, Wixted, & Clark, 2007) . A definitive resolution of this controversy may not be possible from studies on humans, because it is difficult to assess with certainty the extent of brain damage in amnesic patients, and because distinguishing with certainty neighboring areas within the medial temporal lobe is currently beyond the anatomical resolution of functional imaging.
Studies using animals could be enormously useful in addressing this controversy, because in animals one can produce highly selective damage within particular brain areas and one can record selectively from neurons in identified brain areas. However, there is also a major challenge to animal models of episodic recollection, specifically in our ability to develop valid measures of this kind of memory in non-human species. To the extent that episodic memory is defined in terms of subjective experience, such as autonoetic awareness (Tulving, 2002) , it may indeed be impossible to test episodic memory in animals. Nevertheless, there have been several efforts to define episodic memory by its contents, including the "what", "when", and "where" of specific experiences. In this way, several studies have demonstrated that birds, mice, and rats have a capacity for episodic-like memory (Clayton & Dickinson, 1998 ; see for review Dere, Kart-Teke, Huston, & De Souza Silva, 2006).
Exploring episodic memory with ROC analysis
Another approach on which we have focused involves exploiting recent findings from cognitive science and neuroscience that employ signal detection analyses of recognition memory. This approach is based on the widely held view that recognition can be supported by two processes: episodic recollection of previous 
